Extramedullary myeloma refers to the presence of myeloma deposits outside the skeletal system and typically indicates a poor prognosis associated with shorter overall survival and progression-free survival. We report a case of extramedullary myeloma with extensive, abdominal multi-organ involvement mimicking lymphoma at initial diagnosis. Bulky retroperitoneal masses with severe diffusion restriction and patency of encased vessels can be MR findings of both myeloma and lymphoma. Radiologic findings such as arterial hyperenhancement, obstructive uropathy, and the lack of associated lymphadenopathy may favor a diagnosis of myeloma over lymphoma.
INTRODUCTION
Multiple myeloma is the malignant counterpart of long-lived plasma cells with a strong tropism for bone and bone marrow, and it is mostly confined to medullary sites (1) .
Extramedullary Myeloma Mimicking Lymphoma
Extramedullary myeloma refers to the presence of myeloma deposits outside the skeletal system. Clinically or radiologically detectable extramedullary myelomas occur in approximately 10-16% of patients with multiple myeloma, and the incidence of extramedullary disease has increased in recent decades (2) . However, radiologically, extramedullary myeloma is not a familiar disease. We report a case of multiple myeloma with extramedullary lesions mimicking lymphoma, with multi-organ involvement of the abdomen at the time of diagnosis.
CASE REPORT
A 58-year-old man was transferred to our hospital with a two-week history of right upper quadrant pain and weight loss. His past medical history was hypertension. Initial laboratory studies disclosed the following: hemoglobin 11.6 g/dL, hematocrit 35.1%, leukocyte count 8370/μL, platelet count 239000/μL, erythrocyte sedimentation rate 109 mm/1h, blood urea ni- Fig. 1B) . The vessels showed only stretch and mild narrowing without occlusion. A large pancreatic head mass showed arterial hyperenhancement compared with the uninvolved parenchyma. The bile duct and the pancreatic duct were not significantly dilated (Fig. 1C ).
There were other masses in the pancreatic tail, GB, left adrenal gland, liver, and stomach.
The GB lesion appeared as arterial hyperenhancing wall thickening with relatively preserved mucosal line in the fundus. The hepatic lesion was a single lesion of approximately 1.5 cm in size located in segment 4 and showed hypointensity compared to normal liver parenchyma on contrast-enhanced T1-weighted image (WI). The gastric lesion was seen as about 2 cm sized intraluminal protruding mass on the body and showed signal intensity similar to that of gastric fold on T2WI. The left adrenal lesion was a well-defined lobular mass measuring about 3.5 cm and showed signal intensity similar to that of the perirenal mass on T1-and T2WI. All masses showed significant diffusion restriction, which exceeded than spleen ( Fig.   1D ). And there were multiple focal lesions with restricted diffusion in the vertebrae and both ribs. Because of the multiple bone lesions, the huge and homogeneous retroperitoneal masses without vascular occlusion or ductal dilatation, and the multi-organ involvement, hematologic malignancy such as lymphoma was considered. Histologic examination was performed (Fig. 1F ), and the pathologic diagnosis was plasma cell myeloma. Chemotherapy followed by autologous stem cell transplantation was planned.
However, intracranial hemorrhage occurred after the initiation of chemotherapy and the patients expired after 3 weeks.
DISCUSSION
Extramedullary myeloma indicates a poor prognosis associated with decreased overall survival and decreased progression-free survival. Bladé et al. (3) proposed two mechanisms to explain the development of extramedullary myeloma. The first, involves the contiguous extraskeletal extension of myelomatous masses. The less common second mechanism involves the hematogenous dissemination of a subclone of myeloma cells that exhibit decreased expression of cell surface adhesion receptors, allowing bone marrow escape. In as many as In a retrospective study using MR images, the most common extramedullary lesions were paraspinal and epidural masses adjacent to the bone (39%), followed by lesions of the central nervous system head and neck (20%), abdomen (11%), thorax (8.3%), and retroperitoneum (6.9%) (4). In our patient, myelomatous masses suspected of hematogenous spread were seen in the abdomen, including the visceral organs and the retroperitoneum. It is noteworthy that extramedullary myeloma, which especially occurs apart from the bone, usually involves the visceral organs of the abdomen (4, 5) . In the abdomen, the organ most commonly involved is the liver, followed by the pancreas, stomach, and retroperitoneum (4, 5) .
In this case, bulky perirenal and pancreatic masses without ductal obstruction or vascular occlusion were misdiagnosed as lymphoma. The perirenal location is frequently involved in hematological diseases, and the high rate of disease involvement at this site is believed to be related to the activity of primitive angiohematopoietic stem cells (6) . When the pancreas is involved, both lymphoma and myeloma are more common in the head because the head contains the greatest amount of native lymphoid tissue (7) . In this patient, a huge perirenal mass encased the vessels. This caused only stretch and mild narrowing of the vessels without occlusion, but with accompanied mild hydronephrosis. In previous reports, large retroperitoneal myelomatous masses have demonstrated encasement of vessels without occlusion, and have occasionally caused obstructive uropathy (8) . Our patient lacked biliary/pancreatic ductal dilatation or jaundice, despite the large pancreatic head mass. Unlike our patient, several reports have described bile duct dilatation or obstructive jaundice due to extramedullary myeloma involvement in the pancreas (8) . Although jaundice is an infrequent finding in most patients with pancreatic lymphoma, obstructive jaundice has be reported in patients with pancreatic non-Hodgkin's disease. (9) .
In diffusion-weighted MR images, lymphoma is characterized by significantly restricted diffusion, similar to the spleen (9) . In our case, myeloma also showed significantly restricted diffusion. This may be explained by the fact that myeloma belongs to a lymphoid tumor. In dynamic contrast-enhanced MR images, most myelomatous masses show arterial hyperenhancement. It is known that pancreatic myeloma usually demonstrates early enhancement that is greater than that of the adjacent uninvolved pancreatic parenchyma on CT and MR imaging (9) . Hypervascularity of myelomatous lesions is frequently documented (6) , and this is unlike pancreatic lymphoma, which usually shows only mild enhancement.
In our case, the GB involvement of an arterial hyperenhancing mass was also demonstrated. To our knowledge, GB involvement in myeloma is extremely rare, and there have been only seven reported antemortem cases in the literature (10) .
Cases of bulky retroperitoneal masses with intense restricted diffusion and patency of encased vessels usually suggest lymphoma, but multiple myeloma should be included in the differential diagnosis. Findings including arterial hyperenhancement, obstructive uropathy, and lack of associated lymphadenopathy may favor a diagnosis of myeloma over lymphoma.
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